Introduction

29
The demand for clean water is increasing due to population growth, urbanisation, climate 30 change and the development of technologies such as biofuels and hydropower (Bazilian et al. 31 2011; Olsson 2013). Many conventional water treatment processes rely heavily on chemicals 32 and energy, along with capital and expertise (Shannon et al. 2008 ). In the developing world, 33 there is a requirement for basic water treatment facilities that are effective but do not require particularly where further nitrification could occur within the water supply system, leading to 43 a suppressed pH and dissolved oxygen (DO) concentration (Wilczak et al. 1996), and 44 increased NO 3 -concentrations in the water supply (Lipponen et al. 2002) . disinfection by-product (DBP) formation once chlorination has occurred (Gopal et al. 2007 ).
52
High concentrations of TOC, particularly of the humic acid form, in water will react with 53 chlorine (Cl) to form disinfection by-products, frequently referred to as 'emerging 54 contaminants' (EC) (WHO 2011; Gibert et al. 2013 waste product of the construction industry. Granular blast furnace slag is a by-product of the steel manufacturing industry, and is mainly used as a cement substitute in a reduced carbon 120 footprint concrete mix.
121
The media characterisation in Table 1 was carried out by Brookside Laboratories Inc, USA.
122
Metals were analysed using Mehlich-3 soil test extractant (Mehlich 1984) , and the total 123 exchange capacity was analysed using TEC by summation (Ross 1995).
124
Adsorption isotherms
125
One gram of each media, with particle sizes as tabulated in Table 1 , was placed in separate 50 were analysed using a nutrient analyser (Konelab 20, Thermo Clinical Labsystems, Finland).
137
Total organic carbon was analysed using a TOC analyser (BioTector Analytical Systems Ltd) 138 and Cu was analysed using a spectrophotometer (Hach Lange, Germany). To ascertain 139 whether any of the media released metals, the 0 mg L -1 samples were split and sent for metal
The data were modelled either by Langmuir, Freundlich or Tempkin adsorption isotherms. Based on the adsorption isotherms developed in this study, the media may be used in filters to 292 target specific problematic contaminants that may be present in abstraction water. These following on from this study will focus on laboratory and site-scale trials and desorption 306 mechanisms to enable media reuse. These studies will focus on long-term issues such as
Conclusions
310
The main conclusions from the study were: adsorption. In this study, there was no instance in which pH adjustment was necessary 321 for adsorption; therefore adjusting pH is unlikely to be a cost-effective intervention to 322 improve adsorption kinetics. In the case of Cu and PO 4 3--P, it was found that optimal 323 adsorption occurred at the unadjusted pH.
324
 Kinetic adsorption studies showed that at least 60% of adsorption (where adsorption 325 occurred) had taken place after eight hours. This would be useful in designing a filter 326 using these media, as the retention time can be adjusted to achieve the required 327 adsorption.
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